Metabolomic analysis of biochemical changes in the plasma and urine of collagen-induced arthritis in rats after treatment with Huang-Lian-Jie-Du-Tang.
Huang-Lian-Jie-Du-Tang (HLJDT oren-gedoku-to in Japanese), a classical traditional Chinese medicine (TCM) formula, is well known for the treatment of inflammatory-related diseases such as gastritis, dermatitis, and ulcerative colitis. Our previous studies have indicated that HLJDT has therapeutic potential in rheumatoid arthritis treatment. To investigate the therapeutic mechanism of a traditional Chinese medicine formula Huang-Lian-Jie-Du-Tang (HLJDT oren-gedoku-to in Japanese) and its constituents combination for collagen-induced arthritis in rats using a metabolomics approach. Rats were divided into 9 groups, and drugs were administered from on the day after the onset of arthritis (day 12) until day 31 of the experiment once daily continuously. Urine and plasma were analyzed by reversed-phase liquid chromatography/quadrupole time-of-flight mass spectrometry (LC-Q-TOF-MS). Partial least-squares discriminate analysis (PLS-DA) models were built to evaluate the therapeutic effects of HLJDT and its constituents combination. 15 identified CIA biomarkers were investigated to explain its therapeutic mechanism. Administration of HLJDT and its constituents combination in CIA rats not only significantly reduced arthritic scores and serum levels of IL-1β but also improved histopathologic changes in joint architecture. Urinary and plasma metabolic profiling revealed that perturbation of energy metabolism, lipid metabolism, oxidative injury and some amino acids metabolism occurred in collagen-induced arthritis (CIA). Our results also indicated that the disturbed urinary levels of succinic acid, citric acid, creatine, uridine, pantothenic acid, carnitine, phenylacetylglycine, allantoin and plasma levels of phenylpyruvic acid in model rats were gradually restored to normal after administration of HLJDT. The treatment of constituents combination of HLJDT group was able to restore to normal the disturbed urinary levels of citric acid, creatine, pantothenic acid, carnitine, pantothenic acid, phenylacetylglycine and plasma levels of uric acid, L-histidine, and l-phenylalanine in model rats. Our study indicates that HLJDT and its constituents combination treatment can ameliorate CIA through partially regulating the perturbed energy metabolism. Our work demonstrated that metabonomics-based approach is a promising new tool to evaluate the therapeutic effects and mechanism of complex TCM prescriptions.